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	1. TECHNICAL PROGRESS
Details of progress from July 1991 to September 1991 are given in the Progress Report for
that period (NRA Report Ref: 326/1/A). Aspects of that report are repeated and updated as
appropriate in this report.
The initial phase of this examination of the effectiveness of the restoration of riverine
fisheries habitats comprised three pails.
	
1.1 Initial meeting
Mr R.H.K.Mann (lit Project Leader) and Dr J.S.Wortley (NRA Project Officer) met at NRA,
Norwich on 22.7.91 to clarify details of the project. The NRA requested that information on
NRA restoration projects (Strategy, method. Phase 1, point 2) be entered on the database
FOXPRO. This database has been purchased by IFE and installed on an Elonex 386
computer; Mr Mann is currently learning details of the program.
Dr Wortley suggested that a short article publicising the project be sent to the editor of the
Institute of Fisheries Management's journal 'FISH'. Mr Mann wrote the article, which was
seen by Dr Wortley before being submitted on 20.9.91. It appeared in the October 1991 issue
(see Appendix A) and included a request for information on restoration projects that had had
no NRA/Water Authority involvement; however, no such information has been received to
date.
	
1.2 Compilation and circulation of questionnaire
The questionnaire for circulation to NRA staff in the ten Regions was prepared in two
sections.
Section I sought to obtain information on the perceived needs for restoration schemes in the
ten NRA Regions, with details for salmon, trout and coarse fish being identified separately.
Section LIrequested detailed information on individual restoration projects.
The questionnaires (see Appendix B) were sent out on 29-30 August 1991 to 54 NRA
Fisheries Managers, Officers and Scientists (list of names provided by Dr Wortley). A request
was made that the forms should be completed and returned by 31 October 1991. Not all
returns were made by this date and many telephone calls were required to obtain replies. The
last reply was received in January 1992.
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To date (14.2.92) 12 Section I replies have been received, covering areas in all ten NRA
Regions except the Southwest. A request has been sent to the Southwest Region for
information regarding Section I.
68 Section H replies have been received from the ten NRA Regions as follows:
Anglian 19 Southern 6 Welsh 4
Northumbrian 2 Severn-Trent 2 Wessex 11





Letters were received from Anglian (Essex), Sevem-Trent (Lower Severn and Lower Trent)
stating that no restoration work had been carried in those areas.
Only one Section II reply was received from the Thames Region. The Senior Fisheries
Officers for the two component areas (West and East) considered that the way that restoration
work was carried out in Thames NRA made it impossible to identify specific projects as
required by the questionnaire. This is because most restoration work in Thames comprises
relatively small scale, day-to day exercises, rather than larger, discrete projects.
Therefore Mr Mann visited the two Senior Fisheries Officers concerned (Mr A.Butterworth,
Thames West and Mr J.Reeves, Thames East) and some of their staff on 21.11.91 and
28.11.91, respectively. From the information collected, Mr Mann was able to complete two
more Section II forms. However, most of the information provided is not compatible with the
questionnaire data, and will require separate treatment in the Final Report.
Table 1 shows a breakdown of the Section lI replies into projects concerned with salmon,
trout and coarse fish. Note that these total more than 68 (the number of replies) because some
fisheries had salmon/trout or trout/coarse fish in equal status.
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Table 1.Number of restorationprojects with salmon, trout or coarse fish as the principal
fisheries, as recorded in the questionnaire(SectionII) replies.
SalmonTroutCoarse Fish
Anglian 0 10 12
Northumbrian 0 1 1
Northwest 1 0 0
Sevem-Trent 1 0 1
Southern 2 3 2
Southwest 9 3 0
Thames 0 1 2
Welsh 0 4 0
Wessex 0 1 9
Yorkshire 1 7 6
1.3 Literature search and review
A computerisedliteraturesearch on restorationschemesand procedures in the U.K., Europe
and North America. Referenceshave been obtained from Aquatic Sciences and Fisheries
Abstracts 1979-1990,and from the FreshwaterBiological Association's current awareness
files 1970-1991.A database has been compiled to include all relevant items from these
searches,togetherwith previouslyknownreferences:this databasenow contains 250 records.
Inter-libraryloans have been obtainedfor referencesnot held at the Freshwater Biological
Association's library at The Ferry House,Windermere.
A list of the 197papers examinedto date is given in the bibliography in Appendix C. These
referencescomprisedetailsof specificrestorationprojects,general aspectsof restorationwork
in rivers, and informationon methods of assessingthe impact of restoration work on fish
populations.
The majority of references (144) are from North America and deal with salmonid fisheries
or general aspectsof the rehabilitationof lotic systems.Considerablyfewer references relate
to the UX. (46) and Europe(7), or to coarse fisheries.Many references originally identified
in the literaturesearcheswere foundto deal solelywithrestorationof rivers in terms of water
qualityrather than physicalrestoration.Thesereferencesare not includedin the bibliography.
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All the papers listed in the bibliography have been examined by Mr Mann and/or Dr Winfield
and their contents are being collated for the literature review. Mr Mann is responsible for the
review of salmonid studies and Dr Winfield for the coarse fish studies.
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APPENDIXA
Contentsof the article that appearedin FISH, Issue No. 24, October 1991,page 33.
Restorationof RiverineFisheriesHabitats
Many schemes have been carried out in recent years to improve fisheries by physically
restoring riverine habitats. The techniquesused include the installation of gabions and low
levelweirs, increasingrivermeandersandalteringthepool/rifflesequences.But how effective
are these and similar remedialmeasures- and how should their effectivenessbe assessed 7
To address these and related questionsthe NRA has commissioned an R & D Project on
fisherieshabitat improvement
schemes.The first, one-year,phase startedin July 1991, the work being carried out by the
NERC Institute of FreshwaterEcologyled by Mr Richard Mann, with Dr Jonathon Wortley
acting as the NRA co-ordinator.The study seeks to examine current and recent restoration
schemesthroughoutthe NRA regionsand to quantifyfuture needs in the regions for habitat
improvementof rivers. Informationwill also be collected on the procedures used in other
countries.
Fisheries for salmon, trout and coarse fish are being examined separately and an initial
questionnaire has been sent already to over 50 NRA Fisheries Managers, Officers and
Scientistsregardingrestorationschemesin their area.By closeconsultationwith the biologists
and engineersresponsiblefor designingand carryingout restoration projects, it is hoped to
identifythe criteria neededto implementsuccessfulschemes, and to recommendwhere they
may be more widely applied.
It may be that there are some schemes that have had little or no Water Authority/NRA
involvementand Richard Mann would be pleased to receive information about them. His
addressis: I.F.E., EasternRiversLaboratory,c/o MonksWood ExperimentalStation,Abbots





NRA REGION (or subregion)




In the case of mixed fisheries please fill in more than onecategory.








TYPE OF FISHERY (Pleasetick: more than one if necessary, but
encircle the principal fishery):
SALMON TROUT/ SEA TROUT COARSE FISH
REASON FOR THE RESTORATION:
6. TYPE OF RESTORATION (i.e. physical modification, including
any changes to the river gradient, channel morphology, banks
etc.)
7. WHO CARRIED OUT THE RESTORATION (Pleasetick)
WATER AUTHORITY/N.R.A.
OTHER (Pleasespecify)
RIVER WIDTH AT RESTORATION SITE:
LENGTH OF RIVER BENEFITTING FROM THE RESTORATION:
DATE OF RESTORATION - MONTE(S)/YEAR:
APPROXIMATE COST OF RESTORATION:
WERE LONG-TERM (>5 years) RECORDS OF THE FISH POPULATIONS
AVAILABLE ?
YES NO (Please tick)
IF YES - WHAT TYPE OF RECORDS (Please tick):
ANGLERS CATCHES
) - NETTING
POPULATION ESTIMATES ) - ELECTRO-FISHING
- OTHER (Please specify)
WAS A SPECIFIC FISH SURVEY CARRIED OUT BEFORE THE
RESTORATION ?
YES NO (Please tick)
IF YES - HOW MANY SURVEYS:
DATES - MONTHS/YEAR:
WHAT TYPE OF SURVEY (Please tick):
)- NETTING
POPULATION ESTIMATES )- ELECTRO-FISHING
}- OTHER (Please specify)
14. WAS A FISH SURVEY CARRIED OUT AFTER RESTORATION ?
YES NO (Please tick)
IF YES - HOW MANY SURVEYS:
DATE(S) - MONTH/YEAR:
WHAT TYPE OF SURVEY(S) - Please tick:
)- NETTING
POPULATIONESTIMATES }- ELECTRO-FISHING
) - OTHER (Please specify)
WERE ANY OTHER ENVIRONMENTALIMPACT ASSESSMENTS MADE IN













HOW WAS THE CHANGE IN THE FISHERY ASSESSED ?










ON THE FISHERIES ASPECTS:
ON OTHER ASPECTS (pleasespecify):
20. PLEASE GIVE ANY FURTHER DETAILS OR COMMENTS THAT WILL
CONTRIBUTE TO THIS STUDY:
21. NAME OF NRA CONTACT CONCERNINGTHE ENVIRONMENTAL (FISHERIES)





Thank you for your cooperation.
BIBLIOGRAPHY
Alabaster,J.S. (ed.) (1985) Habitat Modificationand FreshwaterFisheries. (FAO) London:
Butterworths.
Angermeir,P.L. and Karr, J.R. (1984) Relationshipsbetweenwoody debris and fish habitat
in a small warmwaterstream, Trans. Am. Fish. Soc., 113,716-726.
Angermeier,P.L. and Karr, J.R. (1986)Applyingan indexof biotic integritybased on stream-
fish communities:considerationsin sampling and interpretation,N. Am. J. Fish. Mgmt, 6
418-429.
Allen, KR. (1969)Distinctiveaspectsof the ecologyof streamfishes: a review, J. Fish. Res. 
Bd Canada, 26, 1429-1438.
Armitage, P.D. (1979) Stream regulation in Great Britain. In The Ecology of Regulated
Streams edited by J.V.Ward and J.A.Stanford,165-181.New York and London: Plenum
Press.
Bacalbasa-Dobrovici,Nicolau, C. and Nitu, M. (1990)Fisheriesmanagementand hydraulic
regime in the Danube delta. In Managementof FreshwaterFisheries, edited by W.L.T. van
Densen,B. Steinmetzand R.H.Hughes,447-461.EIFAC,Wageningen:Pudoc.
Bain, M.B. and Finn,J.T. (1990)Analysisof microhabitatuse by fish: investigatoreffect and
investigatorbias Rivers: Studies in the Science,EnironmentalPolicy, and Law of Instream
Flow 16p.
Banks, J.W. (1990) Fisheries management in the Thames basin, England, with special
referenceto the restorationof a salmonpopulation.In Managementof Freshwater Fisheries,
editedby W.L.T.van Densen,B. SteinmetzandR.H.Hughes,511-519.ElFAC, Wageningen:
Pudoc.
Barton, D.R., Taylor, W.D. and Biette, R.M. (1985) Dimensions of riparian buffer strips
requiredto maintaintrout habitat in SouthernOntariostreams,N. Am. J. Fish. Mgrnt 5, 364-
378.
Belaud,A., Chaveroche,P., Lim, P. and Sabaton,C. (1989)Probability-of-usecurves applied
to browntrout (Salmo mina fario L.) in rivers of southernFrance Reg. Riv.: Res. & Mgmt,
3, 321-336.
Berkman, H.E., Rabeni, C.F. and Boyle, T.P. (1986) Biomonitors of stream quality in
agriculturalareas: fish versus invertebrates Env. Mgmt, 10, 413419.
Binns, NA. (1986) Habitat, macroinvertebrateand fisheryresponse to stream improvement
efforts in the Thomas Fork Bear River drainage, Wyoming. In 5th Trout Stream Habitat
ImprovementWorkshop edited by J.G.Miller, J.A.Arway and R.F.Carline, 105-116. Lock
Haven Univ.
12
Binns, N.A. and Eiserman, F.M. (1979) Quantificationof fluvial trout stream habitat in
Wyoming,Trans. Am. Fish. Soc., 108, 215-228.
Bley, P.W. (1987) Age, growth, and mortality of juvenile Atlantic salmon in streams: a
review, Biol. Rep. U.S. Fish Wildl. Serv. 87, 29p.
Boussu, M.F. (1954) Relationshipbetweentroutpopulationsand cover on a small stream, J.
Wildl. Mgmt 18, 229-239.
Bovee,K.D. (1982)A Guideto StreamHabitatAnalysisusing the Instream Flow Incremental
Methodology,Flow InformationPaper No.12, U.S.Deptof the Interior, Fish & Wildl. Serv,
Colorado, Fort Collins, 248p.
Bowlby, LN. and Imhof, J.G. (1989) Alternativeapproachesin predicting trout populations
fromhabitat in streams.In Alternativesin RegulatedStreamManagement,edited by J.A.Gore
and G.E.Petts, 318-330.Boca Raton, Florida: CRC Press Inc.
Brookes, A. (1988) Channelized Rivers: Perspectives for Environmental Management.
Chichester:John Wiley.
Brookes,A. (1989)Alternativechannelizationprocedures.In Alternativesin RegulatedRiver
Management,edited by J.A.Gore and G.E.Petts, 140-162.Boca Raton, Florida: CRC Press
Inc.
Brookes, A. (1992) Recovery and restorationof some engineered British river channels. In
River Conservationand Management,edited by P.J.Boo, P.Calow and G.E.Petts, 337-352.
Chichester:Wiley.
Brookes,A. and Gregory,K.J. (1987)An assessmentof river channelizationin England and
Wales, Sci. Total Environ., 27, 97-111.
Brooker,MI (1981)The impact of impoundmentson the downstreamfisheries and general
ecology of rivers, Adv. appl. Ecol. 6 91-152.
Burgess,S.A. and Bider,J.R. (1980)Effectsof streamhabitat improvementson invertebrates,
trout populations, and mink activity,J. WU& Mgmt,41, 871-880.
Cairns,J. (1990) Lack of theoreticalbasis for predictingrate and pathways of recovery. Env.
Mgrnt, 14, 517-526.
Calhoun, A. (1966) Habitat protection and improvement,In Inland Fisheries Management
edited by A. Calhoun, 40-48.
Cal. Dept Fish Game.

Carline, R.F. and Klosiewski, S.P. (1985) Responses of fish populations to mitigation
structuresin two small channelizedstreams in Ohio, N. Am. J. Fish. Mgmt, 5 1-11.
13
Chandler, J.R. (1990) Integrated catchrnent management in England and Wales. In
Management of Freshwater Fisheries, edited by W.L.T. van Densen, B. Steinmetz and
R.H.Hughes,520-525. EIFAC, Wageningen,Pudoc.
Chapman,D.W. (1966) Food and spaceasregulatorsof salmonidpopulations in streams Am.
Nat 100, 345-357.
Cooper, E.L. (1972) Managementof trout streams,Spec. Publs Am. Fish. Soc., No.7, 153-
162.
Cornell,H., Hurd, L.E. and Lotrich,V.A. (1976)A measureof response to perturbationused
to assess structural changes in some polluted and unpolluted stream fish communities,
Oecologia(Berlin), 23, 335-342.
Cowx,I.G. (1990)Applicationof creel censusdatafor the managementof fish stocks in large
rivers in the United Kingdom. In Managementof FreshwaterFisheries,edited by W.L.T. van
Densen, B. Steinmetz and R.H.Hughes,526-534.EIFAC,Wageningen,Pudoc.
Cowx, I.G. and Gould, R.A. (1989) Effectsof streamregulation on Atlantic salmon, Salmo
salar L. and brown trout, Salmo trutta L. in the upper Sevem catchment, U.K. Reg. Riv.: 
Res. & Mgmt, 3 235-245.
Cowx, I.G., Wheatley, G.A. and Mosley, A.S. (1986) Long-term effects of land drainage
works on fish stocks in the upper reaches of a lowlandriver, J. Env. Mgmt, 22, 147-156.
Cresswell,R.C. (1989) Conservationand managementof brown trout Salmo tnitta, stocks in
Wales by the Welsh Water Authority, Freshwat.Biol. 21, 111-123.
Crisp, D.T. (1989) Some impacts of human activities on trout, Salmo trutta, populations,
Freshwat.Biol., 21, 21-33.
Debano, L.F. and Hansen, W.R. (1989) Rehabilitatingdepleted riparian areas using channel
structures. In Practical Approaches to Riparian Resource Management: an Educational 
Workshop,edited by R.E.Cresswell,B.A.Bartonand J.L. Kershaw, 141-147.U.S. Bureau of
Land Management.
Dumas,J. (1979) Projet de restaurationdu saumonatlantiquedans le bassin de la dordogne,
Saumon 29, 6-9.
Edwards,C.J., Griswold, B.L., Tubb, R.A., Weber,E.C. and Woods, L.C. (1984) Mitigating
effectsof artificial riffles and pools on the faunaof a channelizedwannwater stream N. Am.
J. Fish. Mgrnt 4, 194-203.
Edwards, R.W. and Crisp, D.T. (1982) Ecological implications of river regulation in the
United Kingdom. In Gravel-bed Rivers edited by R.D.Hey, J.C. Bathurst and C.R.Thome,
843-865.New York, John Wiley.
Ehlers, R. (1956) An evaluation of stream improvementdevices constructed eighteen years
14
ago, Calif. Fish Game 42, 203-217.
Espinosa,A. (1984) Natural prpoagationand habitat improvement,Vol. 3 Idaho. A.S.F.A. 
15(4), 8970.
Everest,F.H. andSedell,J.R. (1984)Evaluatingeffectivenessof streamenhancementprojects.
In PacificNorthwestStream HabitatManagementWorkshop,edited by T.J.Hassler,246-256.
Arcata, California..Humboldt State Univ.
Fahy, E. (1989) Conservation and managementof brown trout Salmo trutta, in Ireland,
Freshwat.Biol., 21, 99-109.
Fausch, K.D., Karr, JR. and Yant, PR. (1984) Regional application of an index of biotic
integritybased on stream fish communities,Trans. Am. Fish. Soc. 113, 39-55.
Fedorenko,A.Y. and Shepherd,B.G. (1984) Reviewof salrnonidresource studies in Indian
River and Indian Arm, and enhancementproposalsfor the area. Can. MS Rep. Fish. Aquat.
Sci. No. 1769,30p.
Finnigan,RJ., Marshall, D.E., Mundie, J.H., Slaney,P.A. and Taylor, G.D. (1980) Stream
EnhancementGuide Fisheries and Oceans,Vancouver,British Columbia,95p.
Fraley, J., Marotz, B., Decker-Hess, J., Beanie, W. and Zubik, R. (1989) Mitigation,
compensation,and futureprotectionfor fishpopulationsaffectedby hydropowerdevelopment
in the Upper Columbia system, Montana,U.S.A.Reg. Riv.: Res. & Mgmt, 3, 3-18.
Frenette,M., Dulude, P. and Beaurivage,M. (1988)The restoration of the Jacques-Cartier:
a major challenge and a collectivepride. In AtlanticSalmon: Planning for the Future, Proc.
3rd Int. Ad. Salm. Symp., Biarritz,edited by D.Millsand D.Piggins,400-414.
Fuchs,U. and Statzner,B. (1990)Time scalesfor the recoverypotential of river communities
after restoration:lessons to be learned from smallerstreams.Reg. Riv.: Res. & Mgmt, 5, 77-
87.
Gabelhouse,D.W. (1984)A length-categorizationsystemto assessfish stocks,N. Am. J. Fish. 
Mgmt, 4, 273-285.
Gablehouse, D.W. (1984) An assessment of crappie stocks in small midwestern private
impoundments,N. Am. J. Fish. Mgmt, 4 371-384.
Gardiner,J.L. (1988) Environmentallysound river engineering- examples from the Thames
catchment Reg. Riv.: Res. & Mgmt, 2, 445469.
Gibson, J.R. (1988) Mechanisms regulating species compositionpopulation structure, and
productionof stream salmonids;a review, Pol. Arch. Hydrobiol.,35, 469-495.
Giles,N. (1989)Assessingthe statusof Britishwild browntrout, Salmo trutta, stocks: a pilot
study utilizing data from game fisheries,Freshwat.Biol., 21 125-133.
15
Glover, R.D. (1986) Trout stream rehabilitationin the Black Hills of South Dakota. In 5th
Trout Stream Habitat Improvement Workshop edited by J.G.Miller, J.A.Arway and
R.F.Carline,7-15. Lock Haven Univ.
Gore, J.A., editor (1985) The Restorationof Rivers and Stearns: Theories and Experience.
London:Butterworths.
Gore,J.A., Kelly,J.R. and Yount,S.D.(1990)Applicationof ecological theoryto determining
recovery potential of disturbed lotic ecosystems:research needs and priorities, Env. Mgmt,
14, 755-762.
Gorman,O.T. and Karr, J.R. (1978)Habitat structureand stream fish communities,Ecology 
59, 507-515.
Gould, R.W. (1982) Freshwater aspects of anadromoussalmonid enhancement,Tech. Rep. 
natn. ocean. atmos. Admin. NMFS Circular447, 21-22.
Graesser, N.W. (1979) Effect on salmon fisheries of afforestation, land drainage and road
making in river catchment areas, Salm. Net 12 38-45.
Graesser,N.W. (1979) How land improvementscan damage Scottish salmon fisheries Salm.
Trout Mag. 215, 39-43.
Gravel,Y. and Dube, J. (1980) Les conditionshydriqueset le role de la vegetation dans une
frayere a grands brochets Esox lucius Lime Eau Que, 13, 229-230.
Grossman,G.D., Dowd, J.F. and Crawford,M. (1990)Assemblagestability in stream fishes:
a review Env. Mgmt, 14, 661-671.
Gustafson-Greenwood,K.I. and Moring, J.R. (1991) Gravel compaction and permeabilities
in redds of Atlantic salmon, Salmo salar L. Aquat. Fish. Mgmt, 22, 537-540.
Hale,J.G. (1969)An evaluationof tout streamhabitat improvementin a north shore tributary
of Lake Superior, Minnesota Fish. Invest. 5 37-50.
Hall, S.D. and Baker, C.O. (1982) Influence of forest and rangeland management on
anadromousfish habitat in western North America USDA For. Serv., General Tech. Rep
PNW-138 29p.
Hall, S.D.and Field-Dodgson,M.S. (1981)Improvementof spawning and rearing habitat for
salmon Occ. Publ. Fish. Res. Div. Min. Ag. Fish. (N.Z.). 21-28.
Hamilton,LB. (1989)Responseof juvenile steelheadto Stream deflectorsin a high gradient
stream.In PracticalApproachesto RiparianResourceManagement:an EducationalWorkshop,
editedby R.E.Cresswell,B.A.Bartonand J.L.Kershaw.U.S. Bureau of Land Mgmt, 149-158.
Harper,D.M., Smith, C.D. and Barham, P.S.(1992)Habitats as the building blocks for river
conservation assessment. In River Conservation and Management, edited by P.J.Boon,
16
P.Calow and G.E.Petts, 311-319. Chichester,Wiley.
Hawkes,HA. (1981) Biological surveillanceof rivers in relation to fisheries - potential and
limitations,Proc. 2nd Brit. Freshwat.Fish. Conf., Liverpool,248-257.
Heade, B.H. and Rinne, J.N. (1990) Hydrodynamic and fluvial morphologic processes:
implicationsfor fisheries managementand research,N. Am. .T.Fish. Mgmt 10, 249-268.
Hellawell,J.M. (1976) River managementand the migratory behaviour of salmonids Fish.
Mgmt, 7, 57-60.
Hickley,P. and Dexter,K.F. (1979)A comparativeindexfor quantifyinggrowth in length of
fish Fish. Mgmt, 10, 147-151.
Holcik, J. (1990) Effects of hydraulic engineeringon habitat and fish community in river
anabranchesof the middle Danube.In Managementof FreshwaterFisheries,edited by W.L.T.
van Densen, B.Steinmetzand R.H.Hughes,14-24.ETBAC,Wageningen:Pudoc.
Horwitz, R.J. (1978) Temporal variabilitypatterns and the distributionalpatterns of stream
fishes Ecol. Mgmt, 48, 307-321.
House, R.A. and Boehne, P.L. (1985) Evaluationof Stream enhancement structures for
salmonid spawning and rearing in a coastal Oregonstream N. Am. J. Fish. Mgmt, 5, 283-
295.
House, R.A. and Boehne, P.L. (1986) Effects of instreamstructureson salmonid habitat and
populationsin Tobe Creek, Oregon, N. Am. J. Fish.Mgmt 6, 3846.
Hubbs, C.L., Greeley, J.R. and Tarzwell, C.M. (1932) Methods for the improvement of
Michigantrout streams, Bull. Inst. Fish. Res., 1, 1-54.
Hubert, W.A. and Rahel, F.J. (1989) Relations of physical habitat to abundance of four
nongame fishes in high-plains streams: a test of habitat suitability index models N. Am. J. 
Fish. Mgmt 9 332-340.
Huntingon,C.W. (1985) DeschutesRiver spawninggravel study,
A.S.F.A  17(7), 9571..
Huet, M. (1959) Profiles and biology of western European stzearns as related to fish
management,Trans. Am. Fish. Soc. 88, 155-163.
Hughes,R.M. and Gammon,I.R. (1987)Longitudinalchangesin fish assemblagesand water
quality in the WillametteRiver, Oregon,Trans. Am. Fish. Soc. 116, 196-209.
Hughes,R.M., Larsen,D.P. and Omernik,J.M. (1986)Regionalreference sites: a method for
assessingstream potentials, Env. Mgmt 10, 629-635.
Hughes, R.M. and Omemik, J.M. (1983) An alternativefor characterizing stream size. In
17
Dynamicsof Lotic Ecosystems,edited by T.D.Fontaineand S.M.Bartell,87-101.Ann Arbor
Science,Butterworths.
Hughes,R.M., Whiner, T.R., Rohm, C.M. and Larsen,D.P. (1990)A regionalframeworkfor
establishingrecovery criteria, Env. Mgmt, 14, 673-683.
Hulbert, P.J. (1986) Longevity and maintenance requirements of stream improvement
structuresin New York waters. In 5th Trout StreamHabitatImprovementWorkshop, edited
by J.G.Miller,J.A.Arwayand R.F.Carline,199-207.Lock Haven Univ.
Hunt, R.L. (1971)Responsesof a brook troutpopulationto habitat developmentin Lawrence
Creek, Tech. Bull. Dep. nat. Resour., Wis., 48, 35p.
Hunt, R.L. (1976) A long-term evaluation of trout habitat development and its relation to
improvingmanagement-relatedresearch,Trans. Am. Fish. Soc., 105, 361-364.
Hunt, R.L. (1986)An evaluationof brush bundlesand half-logsto enhancecarryingcapacity
of two brown trout streams.In 5th Trout Stream HabitatImprovementWorkshop,edited by
J.G.Miller,J.A.Arway and R.F.Carline,31-62. Lock Haven Univ.
Hunt, R.L. (1988) A compendiumof 45 trout stream habitat development evaluations in
Wisconsinduring 1953-1985 Tech. Bull. Dep. nat. Resour., Wis., 162, 80p.
Hunter, C. (1991) Better Trout Habitat: A Guide to Restoration and Management,
Washington:Island Press, 320p.
Hyatt, K.D. and Steer, G.J. (1987) Barkley Sound sockeye salmon (Oncorhynchusnerka):
evidencefor over a centuryof successfulstockdevelopment,fisheriesmanagement,research,
and enhancementeffort. In Sockeye salmon (Oncorhynchusnerka) population biology and
future management,edited by H.D.Smith,I.Margolisand C.C.Wood,Can. Spec. Publ. Fish.
Aquat. Sci., 96 435-457.
Inskip,P.D. (1982)Habitatsuitabilityindexmodels:northernpike, U.S. Dep. Int., Fish Wildl. 
Serv., 40p.
Jester, D.B. and McKirdy, H.J. (1966) Evaluation of trout stream improvement in New
Mexico, Proc. West. Ass. Game Fish. Comm. 46, 316-333.
Jones, RA. (1988)Atlanticsalmonrestorationin the ConnecticutRiver. In Atlantic Salmon: 
Planning for the Future, Proc. 3rd Int. Atl. Salm. Symp, Biarritz, edited by D.Mills and
D.Piggins,415-426.
Jutila, E. (1992) Restoration of salmonid rivers in Finland. In River Conservation and
Management,edited by P.J.Boon,P.Calow and G.E.Petts,353-362.Chichester:Wiley.
Karr, J.R. (1981) Assessmentof biotic integrityusing fish communities,Fisheries 6, 21-27.
Karr, J.R. (1987) Biological monitoring and environmental assessment: a conceptual
18
framework.Env. Mgmt 11, 249-256.
Karr, J.R., Fausch, K.D., Angermeier,P.L., Yany, P.R. and Schlosser, I.J. (1986) Assessing
biological integrity in running waters: a method and its rationale. Illinois Spec. Publ No. 5,
28p.
Karr, JR. and Schlosser, IJ. (1978) Water resources and the land-water interface. Science
201, 229-234.
Karr, JR., Toth, L.A. and Dudley, D.R. (1985) Fish communities of midwestern rivers: a
history of degradation,
BioScience 35, 90-95.
Karr, JR., Yant, P.R. and Fausch,K.D. (1987)Spatial and temporal variability of the index
of biotic integrityin three midwesternstreams,Trans. Am. Fish. Soc., 116, 1-11.
Keller, E.A. (1976) Channelization:environmental,geomoiphic, and engineering aspects. In
Geomorphologyand Engineering„edited by D.R.Coates, 115-140. Pennsylvania, U.S.A.,
Dowden,Hutchinson& Ross Inc.
Kelly,J.R. andHarwell,M.A. (1990)Indicatorsof ecosystemrecovery, Env. Mgmt 14, 527-
545.
Kemp, S. (1986) A helping hand, Salm. Trout Mag. 232, 43-45.
Kennedy, G.J.A. (1981) Some observationson the inter-relationships of juvenile salmon
(Salmosalar L.) and trout (Salmomina L.), Proc. 2ndBrit. Freshwat. Fish. Conf., Liverpool,
143-149.
Kennedy,G.J.A.(1984)Evaluationof techniquesforclassifyinghabitats for juvenile Atlantic
salmon (Salmo salar L), Atlantic SalmonTrust, Workshopof Salmon Enhancement, 26p.
Kennedy, G.J.A., Cragg-Hine,D., Strange, C.D. and Stewart, D.A. (1983) The effects of a
land drainageschemeon the salmonidpopulationsof the River Camowen,Co. Tyrone Fish.
Mgmt 14, 1-16.
Kerr, K. (1992)Rehabilitationof streamsin south-westGermany.In River Conservationand
Management,edited by P.J.Boon,P.Calow and G.E.Petts,321-335. Chichester: Wiley.
Kinsolving,A.D. and Bain, M.B. (1990)A new approachfor measuring cover in fish habitat
studies,J. Freshwat. Ecol. 5 373-378.
Klassen, H.D. and Northcote,T.G. (1986) Streambed configuration and stability following
gabion weir replacementto enhance salrnonidproduction in a logged watershed subject to
debris torrents Can. J. For. Res., 16, 197-203.
Klassen,H.D. and Northcote,T.G. (1988) Use of gabion weirs to improve spawning habitat
19
for pink salmon in a small logged watershed,N. Am. J. Fish. Mgmt 8, 36-44.
Kober, W.W. and Kehler, S.E. (1986) An analysisof design features in mitigatinghighway
constructionimpacts on streams.In 5th Trout StreamHabiat ImprovementWorkshop edited
by J.G.Miller,J.A.Arway and R.F.Carline,221-232.Lock Haven Univ.
Koonce, G.P. and Urbani, J. (1984) Channel bedfonn manipulation: an alternative to
traditionalstructure oriented stream enhancementmethods.Proc. 19th Ann. Mtg, Wyoming
Chant. Col.. Am. Fish. Soc. 106-112.
Kozel, S.J. and Hubert, W.A. (1989) Testing of habitat assessment models for small trout
streamsin the MedicineBow NationalForest,Wyoming,N. Am. J. Fish. Mgmt, 9, 458-464.
Lake, DJ. and Richards, F.P. (1986) Trout habitat enhancement relative to reservoir
development planning. In 5th Trout Stream Habitat Improvement Workshop, edited by
J.G.Miller,J.A.Arway and R.F.Carline,133-161.Lock Haven Univ.
Landgraf,K.G. (1986) Long term effects of gabion structures of stream bank stabilization,
North River, Virginia. In 5th Trout Stream Habitat Improvement Workshop, edited by
J.G.Miller,J.A.Arway and R.F.Carline,209-219.Lock Haven Univ.
Lamber,T.R. and Hanson,D.F. (1989)Developmentof habitat suitabilitycriteria for trout in
small streams, Reg. Riv.: Res. & Mgmt 3, 291-303.
Le Cren, E.D. (1984)The Enhancementof SalmonStocks. Pitlochry:Atlantic Salmon Trust,
20p.
Lee,K.N. and Lawrence,J. (1986)Adaptivemanagement:learning from the ColumbiaRiver
Basin fish and wildlife program, Env. Law 16, 431-460.
Leonard, P.M. and Orth, D.J. (1986) Applicationand testing of an index of biotic integrity
in small, coolwater streams,Trans. Am. Fish. Soc. 115,401-414.
Lill, A.F. (1981) A perspectiveof the salmonidenhancementprogram in British Columbia,
Bio-Eng.Symp. Fish Cult (FCS Publ. 1) Am. Fish. Soc., 274-281.
Linfield, R.S.J. (1981) The current status of the major coarse fisheries in Anglia, Proc. 2nd
Brit. Freshwat.Fish. Conf., Liverpool,67-79.
Linfield,R.SJ. (1985) The effect of habitat modificationon freshwaterfisheries in lowland
areas of eastern England. In Habitat Modification and Freshwater Fisheries, edited by
J.S.Alabaster,147-155.London:Butterworths.
Logan, W.D. (1977) Goshute Creek habitat improvementfor an endangered subspecies of
cutthroattrout,
Cal-NevaWildl. Trans. 1977,75-79.
Lyons, J. and Courtney, C.C. (1990) A review of fisheries habitat improvementprojects in
20
warmwater streams, with recommendationsfor Wisconsin, Tech. Bull. Dep. nat. Resour.,
Wisc. No.169, 34p.
Mann, R.HX. (1988) Fish and fisheriesof regulatedrivers in the U.K. Reg. Riv.: Res. &
Mgmt, 2, 411-424.
Mann, R.H.K. (1989) The managementproblemsand fisheries of three major British rivers:
the Thames,Trent and Wye Proc.Mt. LargeRiversSymp.,edited by D.P.Dodge,Can. Spec.
Publ. Fish. Aquat. Sol. 106,444-454.
Marcus, M.D., Young, M.K., Noel, L.E. and Mullan, BA. (1990) Salrnonid-habitat
relationshipsin the Western United States: a review and indexed bibliography,USDA For.
Serv., Gen. Tech. Rep., RM-188,84p.
Matter, W.J. and Mannan, R.W. (1988) Sand and gravel pits as fish and wildlife habitat in
the southwest,U.S. Dep. Mt. Fish. Wall. Serv., Res. Publ., 171, 11p.
Maughan,O.E. andNelson,K.L. (1980)Improvingstreamfisheries,Water Spectrum,12 10-
15.
Maughan, O.E., Nelson, K.L. and Ney, J.J. (1978) Evaluation of stream improvement
practices in southeasterntrout streams Bull. Va. Polytech. Inst. Wat. Resour. Res. Center,
115, 6'7p.
McCarthy, D.T. (1985) The adverse effects of channelization and their amelioration. In
Habitat Modification and Freshwater Fisheries edited by J.S.Alabaster, 83-97. London,
Butterworths.
McClendon, D.D. and Rabeni, C.F. (1987) Physical and biological variables useful for
predicting population characteristicsof smallmouthbass and rock bass in an Ozark stream,
N. Am. J. Fish. Mgmt 7 46-56.
McFadden, J.T. and Cooper, E.L. (1964) Populationdynamics of brown trout in different
environments Physiol. Zool., 37, 355-363.
Meffe, G.K. and Sheldon,A.L. (1988)The influenceof habitat structure on fish assemblage
compositionin southeasternblackwaterstreams,Am. Nat. 120, 225-240.
Mih, W.C. (1978) A review of restoration of stream gravel for spawning and rearing of
salmon species, Fisheries 3, 16-18.
Mih, W.C. and Bailey, G.C. (1981) The developmentof a machine for the restoration of
stream gravel for spawningand rearing of salmon Fisheries 6, 16-20.
Miller, D.L., Leonard, P.M., Hughes, R.M., Karr, J.R., Moyle, P.B., Schrader, L.H.,
Thompson,B.A., Daniels,R.A.,Fausch,K.D.,Fitzhugh,G.A., Gammon,J.R., Ha'Ewell,B.D.,
Angermeier,P.L. and Orth, D.J. (1988)Regionalapplicationsof an index of biotic integrity
for use in water resourcemanagement,Fisheries 13 12-20.
21
Mills, D., editor (1991) Strategiesfor the Rehabilitationof Salmon Rivers, Atl. Salm. Trust,
Inst. Fish. Mgmt, Linn. Soc. London,210p.
Milner, NJ., Scullion, J., Carling, P.A. and Crisp, D.T. (1981) The effects of discharge on
sedimentdynamics and consequenteffects on invertebratesand salmonidsin upland Britain,
Adv. appl. Biol. 6 153-220.
Mohn, L.O. and Bugas, P.E. (1986) Streamhabitat modificationmethods for protection and
enhancementof fisheries habitat. In 5th Trout Stream Habitat ImprovementWorkshop, 183-
190. Lock Haven Univ.
Murphy,B.D. and Phillips, C.L. (1989)Mitigationmeasuresrecommendedin Connecticut to
protect stream and riparian resources from suburbandevelopment.In Practical Approaches
to Riparian Resource Management edited by R.C.Cresswell,Barton, B.A. and Kershaw,
K.L., 35 - 39, US Bureau of Land Mgmt,
Naslund, I. (1987) [Effects of habitat improvementon the brown trout (Salmo trutta L.)
population of a north Swedish stream],Inf. Soevattenslab.,Drotiningholm,28p.
Nunnally, N.R. (1978) Stream renovation:an alternativeto channelization,Env. Mgmt, 2,
403411.
Oberdorff,T. and Hughes, R.M. (in press) Modificationof an index of biotic integrity based
on fish assemblagesto characterizerivers of the Seine basin, France. Hydrobiologia. 
[FULL REFERENCENEEDED- RFIKMONLY HAS AN M/S]
Overton, K., Brock, W., Moreau, J. and Boberg, J. (1981) Restoration and enhancement
program of anadromous fish habitat and populations on Six Rivers National Forest. In
Propagation, Enhancement and Rehabilitationof Anadromous Salmonid Populations and
Habitatin the PacificNorthwest,editedbyT.J.Hassler,158-168.Arcata,California:Humboldt
State Univ.
Owens, O.D. (1986) Porcupinesand triangles:restorationof a dredged limestone stream. In
5th Trout Stream Habitat Improvement Workshop, edited by J.G.Miller, J.A.Arway and
R.F.Carline,233-238. back Haven Univ.
Parkinson,EA. and Slaney, P.A. (1975)A reviewof enhancementtechniques applicable to
anadromousgamefishes, Fish. Mgmt Rep. Brit. ColumbiaFish Wildl. Branch 66, 100p.
Payne, N.F. and Copes, F. (1988) Wildlife and Fisheries Habitat Improvement Handbook,
Fish. Wildl. Serv., WashingtonDC.
Petersen, R.C., Petersen, L.B.-M. and Lacoursiere,J. (1992) A building-block model for
streamrestoration.In River ConservationandManagement,edited by PJ.Boon, P.Calow and
G.E.Petts,291-309. Chichester:Wiley.
22
Plans, W.S. and Nelson, R.L. (1985) Stream habitat and fisheries response to livestock
grazing and instream improvementstructures,Big Creek, Utah J. Soil Wat. Conserv., 40,
374-378.
Plans, W.S. and Rinne, J.N. (1985) Riparian and stream enhancement management and
research in the Rocky mountains N. Am. J. Fish. Mgmt, 5, 115-125.
Poff, N.L. and Ward, J.V. (1990) Physicalhabitat template of lotic systems: recovery in the
context of historicalpattern of spatiotemporalheterogeneity,Env. Mgrnt 14, 629-645.
Pott, D.B., Pizzimenti, J.J. and Huiting, J.T. (1986) Reversal of habitat degradation in a
northern Illinois stream. In 5th Trout Stream Habitat Improvement Workshop edited by
J.G.Miller,J.A.Arway and R.F.Carline,17-29.Lock Haven Univ.
Pott, D.B. and Schellhaass,D. (1986) Rehabilitationof a trout stream Public Works, June
1986, 90-93.
Reice, S.R., Wissrnar, R.C. and Naiman, RJ. (1990) Disturbance regimes, resilience, and
recoveryof animal communitiesand habitats in lotic systems Env. Mgmt, 14, 647-659.
Rosgen, D. and Fittante,B.L. (1986) Fish habitat structure - a selection guide using stream
classification.In 5th Trout Stream Habitat Improvement Workshop edited by J.G.Miller,
J.A.Arway and R.F.Carline,163-179.Lock Haven Univ.
Rundquist,L.A., Bradley,N.E. and Jennings,T.R. (1986) Planning and desgn of fish stream
rehabilitation.In 5th Trout Stream Habitat ImprovementWorkshop, edited by J.G.Miller,
J.A.Arway and R.F.Carline,119-132.Lock Haven Univ.
Sale,MJ. (1985)Aquaticecosystemresponseto flowmodification:an overviewof the issues.
In Symp. Small Hydropowerand Fisheries,Am.Fish.Soc., edited by F.W.Olson,R.G.White
and R.H.Harnre,25-31.
Saunders, J.W. and Smith, M.W. (1962) Physical alteration of stream habitat to improve
brook trout production,Trans. Am. Fish. Soc., 91, 185-188.
Schiemer,F. and Waidbacher,H. (1992)Strategiesfor conservationof a Danubianfish fauna.
In RiverConservationandManagementeditedby P.J.Boon,P.Calowand G.E.Petts,363-382.
Chichester:Wiley.
Schlosser,U. (1982) Fish communitystructure and function along two habitat gradients in
a headwaterstream, Ecol, Monogr. 52, 395-414.
Schlosser,U. (1990)Environmentalvariation,life history attributes,and communitystructure
in stream fishes: implicationsfor environmentalmanagement assessment, Env. Mgmt, 14,
621-628.
23
Sedell, J.R., Reeves, G.H., Hauer, F.R., Stanford,J.A. and Hawkins, C.P. (1990) Role of
refugia in recovery from disturbances:modem fragmentedand disconnected river systems,
Env. Mgmt, 14, 711-724.
Semple,R.J. (1991) Atlantic salmonhabitatsurvey:enhancementopportunitiesand problems
in the Dunbar Stream, Nashwaak River, New Brunswick Can. MS. Rep. Fish. Aquat. Sci.,
No. 2076, 42p.
Shetter, D.S., Clark, O.H. and Hazzard,A.S. (1946)The effects of deflectors in a section of
a Michigan trout stream, Trans. Am. Fish. Soc., 76 248-278.
Sheldon,A.L. (1968) Speciesdiversityandlongitudinalsuccessionin stream fishes, Ecology 
49, 193-198.
Shields,F.D. (1983) Design of habitatstructuresfor open channels,J. Wat. Res. Plan. Mgmt,
109, 331-344.
Sims, B.D. and Johnson, L.D. (1985) Structuralanadromousfishery habitat improvementon
the Siskiyou National Forest. In Riparian Ecosystemsand their Management: Reconciling
ConflictingUses,editedby P.R.Johnson,C.D.Ziebell,D.R.Paton,P.F.Ffollionand R.H.Hamre,
502-504, Pub. Gen. Tech. Rep., Rocky Mt. For. RangeExp. Sm.

Solomon, D.J. (1983) Salmonid enhancementin North America, Ad. Salm. Trust, 40p.
Sparks, R.E., Bayley, P.B., Kohler, S.L. and Osborne,L.L. (1990) Disturbanceand recovery
of large floodplain rivers, Env. Mgmt, 14 699-709.
Spotts, D.E. (1986) Standing stock of fishes before and after a channel relocation in
Blockhouse Creek, Lycoming County, Pennsylvania. In 5th Trout Stream Habitat
ImprovementWorkshop editedby J.G.Miller,J.A.ArwayandR.F.Carline,85-91.Lock Haven
Univ.
Standage, R.W. (1986) Streambankstabilizationusing geomatrix matting - Simpson Creek,
Virginia. In 5th Trout Stream Habitat Improvement Workshop, edited by J.Givliller,
J.A.Arway and R.F.Carline, 191-198.Lock HavenUniv.
Statzner, B., Gore, J.A. and Resh, V.H. (1988)Hydraulicstream ecology: observed patterns
and potential applications,J. N. Am. Benthol.Soc., 7, 307-360.
Statzner, B. and Higler, B. (1985)Questionsand commentson the river continuum concept,
Can. J. Fish. Aquat. Sci. 42, 1038-1044.
Steedrnan,R.J. (1988)Modificationand assessmentof an index of biotic integrity to quantify
stream quality in southern Ontario, Can. J. Fish. Aquat. Sci., 45, 492-501.
Stolle, W. (1980) Planning as related to the restorationof Atlantic salmon in New England.
In AtlanticSalmon:its Future,editedby A.E.J.Went,135-145.Franham;FishingNewsbooks.
24
Stuber, RJ. (1986) Stream habitat improvementevaluation:an alternative approach. In 5th
Trout Stream Habitat Improvement Workshop edited by J.G.Miller, J.A.Arway and
R.F.Carline,153-161.Lock Haven Univ.
Swales,S. (1982) Notes on the constniction,installationand environmentaleffects of habitat
improvementstructures in a small lowland river in Shropshire,Fish Mgmt, 13, 1-10.
Swales, S. (1982) Environmental effects of river channel works used in land drainage
improvement,J. Env. Mgmt, 14, 103-126.
Swales,S. (1988) Fish populationsof a small lowlandchannelizedriver in England subject
to long-termriver maintenanceandmanagementworks Reg. Riv.: Res. & Mgmt, 2, 493-506.
Swales, S. (1989) The use of Stream habitat improvementmethodology in mitigating the
adverseeffects of river regulationon fisheries.In Alternativesin Regulated River

Management edited by J.A.Gore and G.E.Petts, 186-208.Boca Raton, Florida:.CRC Press
Inc.
Swales, S. and O'Hara, K. (1980) Instream habitat improvement devices and their use in
freshwaterfisheriesmanagement,J. Env. Mgmt, 10, 167-179.
Swales,S. and O'Hara, K. (1983)A short-termstudyof the effects of a habitat improvement
programme on the distribution and abundance of fish stocks in a small lowland river in
Shropshire,Fish Mgmt, 14, 135-144.
Tarzwell, C.M. (1936) Experimentalevidenceon the value of trout stream improvement in
Michigan,Trans. Am. Fish. Soc., 66, 177-187.
Tarzwell, C.M. (1938) An evaluationof the methods and results of stream improvementin
the southwest,Trans. 3rd N. Am. Wildl. Conf., 339-364.
Taylor, E. (1991) Habitat ImprovementManual 2nd draft, Report to NRA, 42p.
Taylor, E., Harper, D., Wortley, J. and Smith, C. (1991) Riverbed manipulation in the tidal
River Bure (Norfolk, England) using an artificial substratum. SIL Lowland Stream
RestorationInt. Workshop, Lund, Sweden. SubmittedMS.
Thielke,J. (1985) A logistic regressionapproachfor developing suitability-of-usefunctions
for fish habitat.In Symp.Small HydropowerFisheries,Am. Fish. Soc. edited by F.W.Olson,
R.G.Whiteand R.H.Hamre,32-38.
Vallipuram,S. and Wortley, 1.3. (1990) Acquisitionand computation of routine fisheries
management data by Anglian Water Authority, England. In Management of Freshwater
Fisheries edited by W.L.T. van Densen, B.Steinmetzand R.H.Hughes, 569-581. ELFAC,
Wageningen:Pudoc.
25
Vannote, R.L., Minshall, G.W., Cummins,K.W., Sedell, J.R. and Cushing, C.E. (1980) The
river continuum concept Can. J. Fish. Aquat. Sci., 37, 130-137.
Ward, B.R. and Slaney, P.A. (1981)Furtherevaluationsof structures for the improvementof
salmonidrearinghabitat in coastalstreamsof BritishColumbia.In Propagation, Enhancement
and Rehabilitation of Anadromous Salmonid Populations and Habitat in the Pacific Northwest,
edited by T.J.Hassler, 99-108. Arcata:HumboldtState Univ.
Ward, J.V. (1982) Ecological aspects of stream regulation: responses in downstream lotic
reaches, Wat. Poll. Mgmt Rev. (New Delhi), 2, 1-26.
Webster, J.R., Golladay, S.W., Benfield,E.F., Meyer, J.L., Swank, W.T. and Wallace, J.B.
(1992) Catchment disturbance and stream response: an overview of stream research at
CoweetaHydrologicLaboratory.In River Conservation and Management edited by P.J.Boon,
P.Calow and G.E.Petts, 231-253.Chichester:Wiley.
Willis,D.W. andScalet,C.G.(1989)Relationsbetweenproportionalstock density and growth
and condition of northernpike populations,N. Am. J. Fish. Mgmt, 9, 488-492.
Yount, J.D. and Niemi, G.J. (1990) Recovery of lotic communities and ecosystems from
disturbance - a narrative review of case srudies,Env. Mgmt 14, 571-587.
26
rrj71
al•
IM
M
I
=I
IS
M
N
=I
II•1
a
011
a
N
M
M
I
